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DAsY5Va】idatio1i Report山 r Πead TsL
Test Laborato饣 :CTTL,Be刂 i△g,ChiⅡ a
DUT:Dipole2450~Ⅰ ⅡL;”po:D2450V2;soHa△ D2450V2¨ sN:919
Commu11icatio△ systcm∶ UID O,CW;Frequc11cy∶ 2450MHz;Duty Cy◆ lc∶ ⒈1
Mediulll paralnetcrs uscd∶ f=2450MHz∶ σ=185s nl;εr=4036∶ p=100θ kg/m3
Phant° m sec刂o血:Cc11tcr seo刂on

DAsY5CoⅡ flgurat⒗丘:

Probc∶ ε臼DⅤ4-sN7464:CoⅡvΠ7”,7⒆,7”)@2筠0MH⒎ Cal山rated∶
9/12/2017

scⅡsorˉsumme∶ 14mm(McchaⅡ lca1surfacc DetectioⅡ
E⒗ctronics∶ DAE4sll152乳 Calibrated∶ 10趁/2017

PⅡalltom∶ MFP~Ⅴ51C;Type∶ QDO00P51CA;scr1al∶ 1062
Mcasurcme“ sW∶ DAsY52,Ⅴ crsloⅡ 5210(1》 sEMCAD X Vcrs1on14611
(7439)

Dipolo Ca⒒ br臼 tioⅡ/Zoom scai1σ x7x乃 σx7x9l`Cube0:Mcas刂 e1iicnt grH∶ dx=5111mj

dy=5rlm,dz=5Π刂⒒

Re拍rcncc Ⅴa1ue=1022Ⅴ m;P°wcr Dr1且 =-005dB
Peak sAR rCxtrapolatcd)=27θ 氓kg
sAR(Iω =Ⅱ 3·1W/k⒏ sARσ 0ω =6,I7W/kg
Ma灶muln valuc of sAR(mcasurcdl=220Nkg

-日 .:z

冖:.:口
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o dB=22.O Wykg=I3,42dBVV勹 kg
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!mpedance measurememt P∶otfor Head TsL

Loq ma°

)工  ⒓ 4|00000 ∈li⒓  -z7
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:0 00

40 00

30 00

z0 00

△0 00

0 000

一△0 00

-仑0 00

-30 00

-"0 00

-50 φ0

Certif1oatc No∶ z【 8-6θ 183 Page6of8



骅
|n Coll臼咖 o口 岫

J0● 臼 ■
CALm△mm¨

Add|No5】 Xucyuall Road,Haldian District,Bc刂 ing.】 0O191亠 China
Tc⒈ +86-10-62304633ˉ 2079     rax∶ +86ˉ】0ˉ62304633ˉ 2504
Eˉ mall cttl@cll】 n扯△com http//nγ⒒chinattI cn

DAsY5Ⅴa1idatioⅡ  RopoH for Body TsL                        Date∶ θ6082018
Tcst Laboratory∶ CTTL,Be刂 iⅡg,Chi11a
DUT:Dipole24501旺 Ⅱz;Type:D2450V2;seria△ D2450V2~sN:9I9
C0m血咖妃atioⅡ system∶ UID O,CⅣ吒FroqueⅡ cy∶ 2450MH⒎ DLltl Cyclc∶ 1∶ 1

Medh1ii parame饴 rs uscd∶ f=245θ MHz,σ =1977s/血 j εf=5412;ρ =100θ k豇m3
Phailtom seo刂 on∶ Right sccjo11

DAsY5Configuratioil∶

Probc∶ EX3DV4-sN7464;ConvΠ 8θ9,8θ9,80” @2450MHz;Cal1bratcd∶
9/12/2017

scnso△ surface∶ 14mm(MechaⅡ lcal surfacc Dctcct⒗ω
Elcctronics∶ DAE4sⅡ 152凡 Calibrated∶ 10/2/2017
Ph钿△om∶ MFP~V51C:Typc∶ QDθ 0θ P51CA;serlal∶ lO62
McasurcillcⅡ t sW∶ DAsY52j ⅤersioⅡ 5210(1);sEMCAD X Ⅴcrsion14611
(7439)

Dipo】o Cal山rathⅡ /Zoom s° all(7x7xD(7x7xD′ Cub° 0∶ Mcasurcmc11t grid∶ dx=5111m,

dy=5mm,dz=5111m

Re岛 reⅡce Ⅴaluc=8130Ⅴ /m;Powcr Dria=005dB
Peak sAR●xtrapolatcd)=260Nkg

sARl1ω =12·71V/k⒏ sAR(10ω =5·93W/kg
Maxim蛔 value of sAR(11iCasllrcd)=208WVkg

-口 .37

-B,73

-】 3,11l

-17,田 :

-z1.::

d
B
·

o dB=20,8W/kg=13.18dBW/kg
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∶mpedance measurement P丨 o】 for Body TsL
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Asset No.： E-434 Model No.： D2450V2 Serial No.： 919
Environmental 23.1℃,        51   % Original Cal. Date： June 11, 2018 Next Cal. Date： June 11, 2021

1 IEEE Std 1528-2013

2 IEC 62209-2

3 KDB865664

Equipment： Manufacturer： Model No.： Serial No.： Cal.Organization： Cal. Date：
Power Amplifier Mini-Circuits ZHL-42W+ QA1333003 NA February 25, 2019

DC Source lteck OT6154 M00157 NA August 3, 2019
P-series power meter Agilent N1911A MY45100473 NA September 23, 2019

wideband power sensor Agilent N1921A MY51100041 NA September 23, 2019
Smart Power Sensor R&S NRP-Z21 102209 NA March 1, 2019

Dual directional coupler Woken TS-PCC0M-05 107090019 NA March 10, 2019

Signal Generator Agilent E4438C MY4907131 NA Mar. 10, 2019

ENA Network Analyzer Agilent E5071C MY46102965 NA March 10, 2019
Model No

Item Originak Cal. Result Verified on 2019/12/3 Deviation Result
Impedance, transformed
to feed point

53Ω+2.85jΩ 51.869Ω+1.09jΩ <5Ω Pass

Return Loss(dB) -27.9 -27.192 -2.5% Pass
SAR Value for
1g(mW/g)

13.1 12.4 -5.3% Pass

SAR Value for
10g(mW/g)

6.17 6.2 0.5% Pass

Item Originak Cal. Result Verified on 2019/12/3 Deviation Result
Impedance, transformed
to feed point

49.9Ω+4.74jΩ 48.100Ω+5.29jΩ <5Ω Pass

Return Loss(dB) -26.5 -24.913 -6.0% Pass
SAR Value for
1g(mW/g)

12.7 13.1 3.1% Pass

SAR Value for
10g(mW/g)

5.93 6.12 3.2% Pass

Impedance Test-Head Return Loss-Head

Dipole Internal Calibration Record

Standard List
IEEE Recommended Practice for Determining the Peak Spatial-Averaged Specific Absorpiton

Rate(SAR) in the Human Head from Wireless Communication Devices: Measurement Texhniques,
June 2013

Procedure to determine the Specific Absorption Rate (SAR) for wireless communication devices used
in close proximity to the human body(frequency range of 30 MHz to 6 GHz), March 2010

SAR Measurement Requirements for 100 MHz to 6 GHz
Equipment Information

For Head Tissue

D2450V2 For Body Tissue



Calibrator: Approver:

Validation Report for Head TSL Validation Report for Body TSL

Impedance Test-Body Return Loss-Body
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中国认可

国际互认

校准
CAL丨 BR^T丨0"

C"As LO070

C"ent      【lTL|nC.

Oblect D5GHz∨2-sN∶ 亻100

Ca丨 ibra刂on Procodurelsl       FF~z们
~0。 3ˉ01

Ca!∶ bration P「 ocedures for d∶ρo!e va丨 ida刂 on k{s

Ca"bratlon date∶                 June20.201θ

This ca"bratlon Certii◆ ate documents the traoeabi丨 ity to nationa! standards, whiCh rea"ze the physioa丨  un{s of

measurements(sll The measurements and the uncertain刂 os w"h◆ on币 denco probab"ity are0lven on the fo"oWing

pages and are part oftho cert丨 ncate

A" ca"bra刂 ons have beon conducted in the c丨 osed 丨aboratory fao"ity∶  envi「 onment temρ erature⒓2士ω℃ and

humid丨ty<7o%

Ca丨 ibra刂on Equipment used(M&TE c"刂 ca丨 for ca"brauon)

P"mary standards        丨D#         Ca丨 Date(Ca"brated by.Certiioate No)    schedu|ed Ca丨 ibrauon

PoWer Meter  NRP2

Powersensor NRP-Z91

Refe眙nceProbe EX3DV4

DAE4
DAE4

standards

o1-NoV-17(CTTL.NoU17XO8756)

o1-Nor17(CTTL,Nod17XO8750〉

25-Jan-18(sPEAG亠 No EX3-3g4θ ~Jan1θ〉
o2-Oct-17(sPE∧ G,No DAE4-1525~OCt17)

15-Dec17(sPEAC,No D∧ E4-777~Dec17

Ca|Date(Ca"brated by.Cert丨 noate N° )

OC⒈18

Oct-{8

Jan-"`)

Oct-18

Do← 18

schedu丨 ed Ca"bration

102083

100542

sN384G

sN1525
sN777

丨D#

signa|Generato「 E4438C

Ne心″orkAna丨yzorE5071C

Uan-19

Uan-1θ

MY49071430 23-Uan-18(CTTL.

MY4G亻 10073  24-Uan-18(CTTL,

NoU18XO0500)

NoU18XO05θ 1)

Ca"brated by∶

Review{::氵 }d by∶

ApproVod by∶

Name

Zhao Uing

Lin Hao

Q∶ Dianyuan

Function

sAR冂ost En0ineer

sAR Te⒍ EnOineer

sAR prolect Leader

signature

砾乞

丨ssued∶ Uune23,2018

Thls ca"bra刂 on ce时丨ncate sha"not bo roρ roduoed oxcep】 丨n fu"Without Writton approva|of the|aboratory

Celiif1cate No∶ Z18-60185 Page】 of!6
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Π

C】ossary:
TsL
ConvF
NrA

tissue simu丨ating丨 iquid

sens{~"yin TsL`NORMX,y;z
no七 apρ丨icab丨e or not measured

Ca"brat∶ on∶s Performed Accord】 n臼 to the Fo"oW∶ ng standards:
a)!E【 E std"528-20"3,“丨【E【 Recommended PractiCe for DetermininO the Peak

sρa"a卜Avera9ed spec雨 c Absorρ刂on Rate(sAR)in the Human Head from llVre!ess
CommuniCations Devices∶ Measurement Techniques∴ Uune2o"3
b)!EC O2209-",“ Measurement ρrocedure for assessmen七 of sρ ec而c abs0rρ刂on ra七e ofhuman
eXposure to radio frequency fie丨 ds from hand-he丨 d and body¨moun七ed wire!ess

commun∶ ca{ion deVicesˉ Part H∶ Dev∶ce used nextto七 he ear(Frequency ranOe of300MHzto
6GHz)” !Ju丨y20"o
c)!EC G220θ -2,“ proCedure七o measure七 he speclfc Absorp刂 on Ra{e(sAR)F° r wire!ess
commun∶ catlon deV丨 ces used in c丨ose ρroxim1y to the human body lfrequency ranOe of

30MHzto OGHz)” ,March2010
d)κDB8C5CO4i sAR Measurement Requiremen1s for"00MHzto C GHz

Add∶ t∶o"a!Doc"montation:
e)DAsY4′ 5sys七em Handbook

meth°ds App!iod and】 nterpretat】 om of paramete「 s:
o  Meaε″虍menr Co″ dj【i°″εj Further detaib are ava"ab丨 e from the Va丨 ida】 ion Report a】 the end
of the certlficate A"figures stated in the Certif∶cate are Va"d atthe frequency∶ ndicated

。  A″ re″na Paramerers w|rh rsL∫ The d∶ p°丨e is mounted with七 he spaCer to position its feed
point exaCt丨 y be丨 oW the center markinO ofthe f!a七 ρhantom section丿 Wi七h】 he arms oriented
para"e丨 to】he body axis

·  Feed POjnrrmpedance a″ d Re山rn Lossj These parame】 ers are measured w{h{he diρ o!e
positioned under乇 he"quid fl"ed ρhantom The impedance stated is】 ransforlmed from the

measuremen七 a{】he s、
"A conneCtorto the feed 

ρo∶nt The Return Loss ensures丨 ow
re"ected poWer N° uncerta∶ n七y requ丨 red
。  Erecrnca`Debyi One-Way de丨 ay beb″een the sMA connec{or and七 he an】enna feed ρoint

No uncertain七 y required

·  s”R measuredj sAR measured atthe stated antenna input ρower
●  s∧R norrma″ze扌 s∧R as measured,norma|lzed to an inρ ut p°wer of"llV at七 he an】enna
connecto∴

· s月R for nomrna`TsL pammerersj The measured丁 sL parame】ers are used to Ca丨 Cu丨ate the
nomina!sAR resu"

The reρorted uncertainty of measurement ∶s s七ated as 七he s七andard uncertain】 y of
Measurement mu"iρ 丨ied by the coveraOe fac七 or k〓 2, Wh∶ Ch for a norma丨  distrlbution
Corresρ onds t0a covera9e ρrobabi!i】 y of apρ roximate丨 y95%

Cerlifcatc No∶ Z18-6θ 185 Page2of16
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moasurement Cond∶tio"s
DAsY

Hoad TsL pa「ameters a16200mHz
The

sAR resu】t with Hoad丁 sL at6200mH〓

as far as not 0n 1

DAsY Vem∶on DAsY52 52101 147C

EXtrap° !at∶om AdVanced Extrapo丨 at on

Phamtom THp丨 oF丨 at Phantom51C

D∶stamco Dipo!o Cemterˉ TsL 10mm With spaCer

zoom s￠ an Reso!"t∶ ojl dx,dy=4mm,dz〓
"4mm

Graded Ra"o=14(z dimction)

Frequomcy

5200MHz± 1MHz
5300MHz± 1MHz
5500MHz± 1MHz
5600MHz± 1MHz
6ε00MHz± 1MHz

fo"oW丨 no oammeters and ca丨 cu丨auons were

TOmperat"Γ e Perm∶廿~{y Cond"ctiˇ∶ty

"om∶ "al"ead TsL paramote卜
220φC 360 4C6mhdm

"eas"md Hθ
ad TsL paΓ amote” (220士 02〉 ·C 366± 6% 463mhorm士 θ%

"ead TsL饴
mporat"ro chamge d"r∶ ng teθ t (10φC

sAR臼 vora臼 ed ovor1 Cma ("臼 )°fH°ad TsL Co冖 d{ion

sAR measurod 100mVVinput ρowor 750mW`g

sAR n,r nomina丨 Head TsL ρarameters norma"zed to"VV 763mW勹 ±244%(k〓 2)

sAR averaged oˇ or"O C饰
·
 ("Og)° fH°ad TsL c° ndm°n

sAR measured 100mW丨 nput ρowor 21θ mVV`g

sAR for冖 om na丨 Hoad TsL ρammotoro norma"zed to"V吖 犭 7mW`g± 242%(k=2)

Ccrlifoate No∶ Z18-60185 Page3of16
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Head TsL parameters at5300mHz
The h"oW丨

sAR resu】 t With Hoad TsL at6BOO mHz

Head TsL parameters at660o mHz

sAR resu】tw:th Hoad TsL at6500mHz

and ca丨 cu丨a"ons were 丨od

Temperature PeJm∶ tt"ity Co"d"ot∶ viψ

"omi"a!Hoad TsL parameto灬
220°C 36θ 476mho/m

meas"red Head丁 sL paramotθ 灬 (220± 02)°C 363士 θ% 475mho`m± 6%

Head TsL抬 mperat"re chanσ o d"r∶
"g七
est (10·C

sAR avoragod ovor1 Cm3 (亻 g)of Hoad丁 sL Cond"ion

sAR moaθ u的 d
"00mVV inptit powor

760mVV`g

sAR for nomina|Head TsL ρarameters norma丨 ized to"VV 70gmW幻 ±244%“〓η

sAR avomgod ovor10 Cm3 (0Og)of H° ad TsL Cond"ion

sAR measured nOO mw input ρower 220mW`g

sAR for nomina|Hoad TsL paramoters no「ma"zed to1W 22亻 mW勾 ±242%lk〓 2)

)aramoterβ and ca丨 cu丨 a】 olis

Temperat"re 卩orm{刂 ∶̌ψ Co"d"o!∶ v∶ ty

"om∶

ma∶ Hoad TsL ρarameto灬 220°C 35θ 4θ6mho`m

meaθ
"r。
dH°ad TsL ρaramote灬 (220± 02)φC 356± 6% 4θ4mho`m± 6%

HOad丨sL tompeΓat"ro chamge duΓimg lest <10φC

sAR averagod oˇ or亻 Cm3 ("臼 )°fH°ad TsL Cond"ion

sAR measured 100mW input poWer 808mVV`g

sAR仙r nomina|Head TsL parameters norma|izod to1VV 80gmW`g± 244o/。 (k〓 2)

sAR avomgod ovor"O Cm3 (10g)of H° ad TsL Cond"ion

sAR moasu「ed 100mW input power 230mW`g

s∧R仙r nomina丨 Head TsL parameters norma|ized to1VV 230mW幻 ±242%(k〓 2)

CcrliΠ cate No∶ Z18-60185 Page4of】 6
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Head TsL parameters at6600mHz
The

sAR result w∶ th Head TsL at5000mHz

Head TsL parame1ers at5gOO mHz

sAR resu!tw∶t"Head丁sL at6800mHz

奶

and ca丨 ◆u丨 a七 ons wore

Tomporat"ro Perm"~∶~ Comd"C刂 Vlty

"omina∶
Head TsL parame拄 灬 220φC 365 507mhdm

m° aθ
"Γ

od Head TsL paramo七e" (220± 02)°C 368± 0% 4θ8mh⒍m± 6%

Head TsL tempor|氵 !t"rθ cham臼 0d"r∶ ng t。 st ("0φC

sAR aˇ◆ra臼 ed oˇ◆r亻 C砌
a (1g)of Head Ts△ Cond"ion

sAR measured 10o mW nρ utpo、
"er

785mW`g

sAR亿 r nomina丨 Head TsL parameters norm臼
"zed to1VV

786mW幻 ±244%lk〓 2丨

sAR aˇ ora臼 oo oˇor10 Cm3 (10臼 )°fH°ad TsL Cond"ion

sAR moasu「ed 100mW input powor 225mW`g

sAR fornom丨 na丨 Hoad TsL pammeters norma|izod to1lrV 225mW幻 ±242%lk〓η

and were

Temperat"re p0"口
:tt∶ ǐty Cond"ctiˇ∶ty

"ominal H◆
a‘ TsL paramet◆由 220°C 35δ 527mhdm

mea台 ljr°d Head TsL paramote灬 (220士 02)φ C 350!6% 524mho`m± 0%

HOad TsL temperatljre chamgo dtjr∶ mg teθ t (10°C

sAR aˇ ora臼 od ovor1 Cm3 ("g)of H° ad TsL Cond"io冂

sAR moasurod 100mW inρ ut ρowor 778mVV`9

sAR for nom na丨 Hoad TsL parameters nor丨ηa"zed to1VV 770mW`g± ⒉.4%仵η

sAR avoragoti oˇ er亻 O Cm3 (亻 0臼)°f"eau TsL Cond"on

sAR measumd 100mVV inρut pouler 221mVV`g

sAR for nomina{Head TsL ρarameter$ norma"zed to1W 22"mW勺 ±24.2%(k〓2)

Ce丘 ifloate No:z18ˉ 60185 Page5of16
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日ody TsL paramete■氵at6200mHz
The

sAR

日ody TsL pa`ameters at6300mHz

sAR

and

Temporat"re Pormitt"∶ ty Comd"ct∶ vity

"om∶ "a!Body TsL parame△
灬 220φC 4θ o 5g0mholm

measur。 dB°dy TsL paramete灬 (220± 02)φ C 4ε 8± 6% 532mho`m± 6%

Body TsL tempera1"re chamge d""mg tost ‘(10°C

resu∶t wi】 h TsL at6200mHz

sAR avθra臼◆d ov°「亻 Cm3 ("g)of B°dy丁sL Cond"ion

sAR measurod 10o mW input ρower (;θ()mW`(】

sAR hrnom na丨 Body TsL ρarameters norma"zod to1VV Cθ 8mW`g± 24,4o/。 (k〓 2)

sAR avora臼od ovo`亻 0 o羽
a (亻
。臼)°fB° dy TsL Cond{ion

sAR measured 100mlru冖 pu七 ρoWer 1 92mW`g

sAR hrnomina|Body TsL param{::)丨 |∶ er{||} norrna"zod lo1W 1θ 2mW`g± ⒉⒓%|k〓2)

and ca|cu|auons Were

Tomρ orat"re pormk"∶ty Cond"o刂 v{y

"om:ma!Body TsL paramθ
抬灬 220°C 48θ 542mho`m

"eas"rod Body TsL param◆
t灬 〈220± 02)°C 484± 6% 538mhdm± 6%

Body TsL temρ orat"re chajlg° dljΓing test <10°C

resu∶tw】th TsL at5300mH=

sAR avomgod oˇ or" Cm3 (1g)° fB°dy TsL Cond"on

sAR measu眸d 100mW input ρoWer 725mW`g

sAR for nomina|Body TsL pammeters norma"zod lo1W 723mW幻 ±244%(k〓幻

sAR avoragod ovor"O Cm3 (刂 0臼)°fB°dy TsL Cond"ion

sAR measuΓed 100m∨ V input p° wer 204mW`g

sAR for nom丨na|Body TsL parameters norma"zed to1VV 203mW幻 !242%(k〓 2)

Certiflcatc No∶ z18ˉ 60185 Pagc6° f16



|"Col△七盯盯η刂°ll wlih

J0● 臼
mu咖 咖

Add∶ No6!Xucyuan R° ad,Haidian0istrio1亠 Bc刂 ing亠 lOO191,China
Tc⒈ +86ˉ 10-62304633-2512     FaX|+86ˉ 10ˉ 62304633ˉ 2504
ε̄m茁 I ottl(9cllhatil∞】il   lttp〃7、vww ohhatt】 cn

Body丁sL parameters at6500mHz
The

sAR

Body丁sL parameters at6COO mHz
丁he

sAR

and oo|ou|ajons were

Temperatljro peΓ m∶ tt"∶ ty Comd"ct∶ vjψ

"om∶
nal Body TsL paramote‘ 220φC 486 506mho`m

"eas"rod Body TsL parameto”
(220± 02)φC 4g4± 6% 556mhdm± 6%

Body TsL】。mperat"ro cham臼 od"r∶
"g tost

(10°C

res"lt vⅡ th TsL at6600mHz
sAR avoraged ovoΓ 1 Cm3 ("g)of B° dy TsL Cond"ion

sAR measurod 100mW inρ ut power 763mⅥ
``g

sAR for nomina|Body TsL parameters norm臼
"zed to1W

702mW勺 ±⒉ 4%(k〓幻

sAR aˇ ora臼 od ovor10 Cm3 (10g)° fB°dy TsL Cond"on

sAR meastired 100mW inρ ut power 213mW`q

sAR for nomina丨 Body TsL parameters norma"zed to1∨V 2刂 3mW rg± 24.2%lk〓幻

and ca|cu|a"ons

Tomperaturo Permittlvlty Cond"c""ty

"omi"al Body TsL paFam吐
o阝 220◇C 485 677mhdm

m。 a。 uΓ°dB°dy TsL paramote” (220± 02)φ C 481± 6% 580mhorm± 6%

Body TsL temρ erat"re chamge dljΓ∶n臼 test <勹 0°C

resu】t wlth TsL at5GOO mHz

sAR臼 veragθ d oˇ o「
" 
‘砌
a ("臼

)°fB°dy TsL Cond"ion

sAR moasured 100mVVinρ ut power 778mW`q

sAR hrnomina丨 Body TsL pammeters norma"zod】 o"W 777mW rg± 244%(k〓η

sAR avora臼 od oˇor亻 O Cm3 (亻 Og)°fB°tly TsL Cond"on

sAR meaoured 100mW input power 2"4mⅥ
``0

sAR for nomina丨 Body TsL ρaramete灬 norma|ized to1VV 2",4mW`g!242%lk〓 幻

CeFti「l◆atθ N° :z18-60185 Page,of16
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日ody TsL parameters at6ε00mHz
The

轫

sAR

and ca|◆ u丨auons w° m

Tomporat"ro ρorm"~ity Co"d"ct:ˇ jψ

"omimal Body TsL paΓ
amote卜 220°C 4g2 θ00mhdm

"oas"rθ
d Body Ts1param"e” (220士 02)φC 480± θ% θ07mho`m士 θ%

Body TsL tompoΓ at"ro chang。 d"r∶ mg tθst (10φC

resu∶tw∶th 丁sL at5BOO mHz

sAR av◆ra0od oˇor1 ‘,m3 l0g)dB° 0y丁s△ Condltlon

sAR moasured 100丨ηW inpul ρoWer 706mW`g

sAR for nomina丨 Body TsL pa「 ameters no「ma|ized to1VV 76.OmW勹 !24.4%(k〓 2)

sAR aˇ era臼 ou°ve「 1o cm3 ("Og)° fB°dy TsL Cond"ion

sAR measurod 100mW input ρow兮 r 2"5mW`g

sAR for nominal Body TsL ρarame七 ors norma"zod to1VV ⒉,6mW幻 ±242%lk〓 2)

Certif1caio No:z18-60185 Page8of16
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Appomd】X(Add∶ tiona∶ asgessmon饴 °u“Ⅱde tho scopo° fC"As LO670)

Antemma parame!ers w∶ th Head TsL at6200mHz

丨rnpodanoe.trans饴 rmed to food ρo丨 nt 535Ω 8̌9句Ω

Roturn Loss 2̄07dB

An1enna Parameters wi!h Head TsL at5300mHz

|mpedonoe.trans亿 rmed to feod point 501Ω -300l()

Return Loss -(;06d【;

Amtemna Paramoters、″∶th Hoad TsL a!6600mHz

mρedance,{「 ans亿 rmod to feed point 514Ω 5̄30lΩ

R⒍u【n Loss -252dg

Amtemna Parame1ers w∶ th Hoad TsL a!6COO mHz

"η

ρedan◆e亠 transformod to feed poinl 575Ω -2θ劲Ω

Return Loss 2̄25dB

Amtemna Paramoters w∶ th Head TsL at6gOO mH〓

丨mρedance,tmns亿 rmed to饴 ed point 545Ω 1̄3glΩ

Rotu「n Loss 2̄69dB

Antenna Paramoters w∶ th日ody丁sL a|6200mHz

"η

ρedance,{ranshrmed to饴 od point 531Ω -75勾Ω

Ret凵「n Loss 2̄21dB

Antenna PaΓametors w⒒ h BodV TsL at5300mHz

|mρedanoe=tmns协rm。d to饴ed point 493Ω 2̄0匀Ω

Return Loss 3̄31dB

Cerliflcate No∶ z18-60185 Page9of16
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Am七emna Parame!ers w∶ th Body丁 sL a】 6600mHz

丨mpedanoo,1ransformod to feod p° ln七 609Ω 4̄θ勹Ω

Return Loss -26"dB

A"temma Parameters w】 th Body TsL at6COO mHz

!mpedance.transfO「 med to fθ ed ρo丨 nt 585Ω -070lΩ

Return Loss 2̄21dB

Amtenna Paramo!ers w∶ th日ody TsL at6gOO mHz

丨rnpedance.transfo「med to food ρoint 543Ω +01勾Ω

Return Loss 2̄7♂dB

Cenera】 Antemna Parameters amd Des∶臼n

E丨 ectHca丨 De|ay(°ne direc"on) 10(δ 6ns

After丨 onO terrn uso with100、 Ⅳ radiated power`on丨 yas"ght Warming ofthe dlpo丨 e nearthe feedpolnt can

be rneasured

The diρ o丨e is rnade of standard somi"gid coaXia丨 cab丨 o The center oonductor ofthe feeding丨 ine丨 sd|rect丨 y
connected to the socond arm ofthe dipo丨 e The antenna is therefore short-circuitod for ElC-signa丨 s Onsome
ofthe diρ o丨es.sma"end caps are added to the diρ o丨o arms in orderto improve matching When丨 oaded
accordin9{o the ρositlon as◆ Xρ丨aine‘ ∶n the"Moasu「 emon1Cond{ions"paragraph The sAR da】 a are not
a仟eoted by this chan9e The ovora"dipo丨 e丨 ength is sti"according t° the standard

No excessive force rnust be app"ed to the dipo丨 e arms.because they m丨 ght bond orthe so丨 dered
connections nearthe feedpoint may be dama¤ od

Addiu°na!EUT Data

Manufaclu眙 d by sPEAG
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DAsV6Va"dat∶ on Rep° rtfor Head TsL
Test Labora{ory∶ CTTL,Be刂 ino,China

Dato∶ 00202018

DUT:D∶po:e6CHz;Type:D5CHzV2;se"a】 :D6CHzV2ˉ s":""Co
Commun∶ ca刂on sys{em∶  CⅥ∴ Frequency∶ 52oo MHzi Frequency∶  5300MHz,
Frequency∶ 5500MHz,Frequency∶ 5ooo MHz,Frequency∶ 5800MHz,
Medium parameters used∶ f〓 5200MHz丨  σ〓4033s`m; εr〓 30G2; ρ〓 "000
k9`m3,Medium parame七 ers used∶ f〓 530O MHz;σ 〓4754s`m;ε r〓 3C3";ρ 〓

"000k9`m3,Med∶
um parame】 ers used∶ f〓 5500MHz;(`〓 4θ42srm;ε r〓 3558∶ ρ

〓

"000k0`m3i Med丨
um parameters used∶ f〓 5000MHz∶ σ〓4084srm;ε r〓 35ε 1∶

ρ〓

"000kg`m3,Medium 
ρarameters used∶ f〓 5800MHz∶ σ〓524" srm;ε r〓

3558;p〓
"000kOrm3,Phantom seCtion∶ RVh七 secti° n

DAsY5ConΠ Oura刂 on∶
·  Probe∶ 【X3DV4-sN3846;ConvF(557,557,557)《 D5200MHzi Ca!∶ brated∶

"泛

5`20"8,GonvF(534,534;634)@5300MHz丨 Ca丨 :brated∶
"`25⒓
OH8.

ConVF← 9亻 ,4θ
"140亻

)《D5500MHz;Ca丨 ibrated∶ 1`25`2018;ConVF← 73,
473,473)∈)5000MHz∶ Ca丨 lbrated∶

"`25⒓

0"B,GonVF(4θ ,4θ ,49)延D5BOo
MHz;Ca"bra七 ed∶

"`25⒓
0"B,

·  senso△ surface∶
"4mm(Mechanica丨

surface Detection)
·  E丨ectroniCs∶ DAE4sn777;Ca!ibra七 ed∶

"2`亻

5`20"7
·  Phantom∶ T"p!eF丨at Phantom5"C∶ Tyρ e∶ 0DO00P5"CA;se"a""HO"`3
·  Measurement sW DAsY52,Verslon52"0(")丨 sEMCAD X Version"40""
(7439)

D∶ po:e Ca∶ibration rPin〓

"oomW】
d〓

"Omm,←
5200mHzrzoom scam,

dis←亻.4mm lBx8x7)rCube O:Measurement°
"d∶

dX〓4mm,dy〓4mm氵 dz〓
"4mmReference Va丨 ue〓 6738`〃m;PoWer D"fl〓 00"dB

Peak s∧ R(extrapo!ated)〓 3"gW′ko
sAR("臼 )〓 7·6Wrk臼 :sAR(刂 Og)〓 2."C Wrkg
MaXlmum Va丨 ue of sAR(measured)〓 178WFk9

Dipo】 e Ca】 ibra刂 on rPim〓亻oomW,d〓
"Omm,仁

6300mHzrzo° m scan,
d∶st〓亻
"mm lBxε

x7lrCube O:Measurement O"d∶ dx〓4mm,dy〓4mm,dz〓
"4mmReference Va!ue〓 0270V`m∶ Power Drlft〓 0̈02dB

peak sAR(extraρ °!a{ed)〓 3331Nrk9
sAR("臼 )〓 7·C6Wrkg;sAR(】 Og)〓 2· 2Wrk臼
Maxlmum value of sAR(measured)〓 184VVFko

Certiioatc No∶ z18-60185 Page ll of1〈,
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D∶ po!e Ca"b「ation rpin〓
"oomW,d〓 "Omm〕

△6600mHzrz°°m sca",
dist〓

""mm(ε
xεx7)rCube O:Measurement g"d∶ dx〓4mm,dy〓4mm,dz〓

"4mmReference Va丨 ue〓 0604Vrm∶ Power D"ft〓 o0G dB
Pe日 k sAR(extraρ°丨ated)〓 364Wrk9
sAR(|臼 }〓 8.0ε Wrk臼 ;sARl000)〓 2·3Wrkg
Ma如 mum va丨 ue of sAR(measured)〓

"94W/ko
Dipo】 e Ca"b「 at∶ om rPin〓

"oomW,d〓
亻Omm,仁6COO mH凵Ξ°。m sCan】

d∶s←
"4mm(BxBx7)rCube O:Measurement O"d∶

dX〓4mm{dy〓4mm,dz〓
"4mmReference Va丨 ue〓 0508V`m;PoWer D"ft〓 ~o0"dB

Peak sAR(extraρ°丨a七ed)〓 357llV/ko

sAR("臼 )〓 7·86Wrk臼 ;sAR("0臼 )〓 2·26Wrk臼
Ma珀mum value of sAR(measured)〓 189Ⅵ〃kg

D∶ po】 e Ca"bration rp∶ m〓
"oomW,d〓

亻Omm,仁 6gOO mHzrz°°m sca",
dist〓亻
"mm(Bxε

x7)rC"be O:Measurement q"d∶ dx〓4mm,dy〓4mm,dz〓
"4mmReference∨ a丨ue〓 o2勹 0∨

`m丨

p。Wer D"ft〓 ö04dB
Peak sAR(extrapo丨ated)〓 372VV/k9
sAR("臼 )〓 7.7ε Wrk臼 ;sAR(勹 0臼 )〓 2·2"Wrkσ
Maximum va丨ue ofsAR(measured)〓

"θ "VV/k臼

臼

:
 
 
 
 
5
 
 
 
 
s
 
 
 
 
g

2
 
 
 
 
:
 
 
 
 

曰
 
 
 
 
2
 
 
 
 

︱

汨
·

罚

七

矶

拄

乱

冂
凵
H
刿

■
■
■
■
■
■
■

od日 〓
"θ

."WrkO〓 】2.ε
"d臼
Wrk臼
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!mpedamce measureme"tP!otfor Hoad丁 sL

LOq "a臼

2
:
4
”

) 'V00000 CHz -70 φ0‘  ¤臼
5 3000000 CHz -;0 "`5 do
5 ;000000 CH' -2j 22; d日
5 6000000 CHz -'2 496 dD
5 B000000 Cliz -'0 g0弓  dn

-sΦ  00

奶
ˉ

:0 00

40 00

:◆ oo

20 oo

工Φ 00

0 000

-↓ 0 00

-冫 0 00

—30 0◆

-4Φ  o0

s工工 smith

工  5 2oooo00
2  5 :000000
3  s soooo00
4  5 6000000
>5  s 8000000

s(aΠ e △ 000u 〔F△ oe】 ]冫

z
z
z
7
z

j3 5△ 2 0
50 079 Q
5工 :86 o
57 5工 2 o
5" :工0o

~g 96=5
-2 9967
-5 3870
-2 946o
-】  :8工 s

ˉ      ˉ             Δ      ^
Γ搏渖潴獬睥H△艹氵|●|、|△ i● 0△||∷—||△●●●|△△.△瞰

"旺

晦.∷●|△●∷∷∵_.● _●●|_● |
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DAsⅤ5Va!idatiom Repo"for Body TsL
Test Laboratory∶ GTTL,Be刂 ing,China

Date∶ 0θ 192018

DUT:D∶ po】e6CHz:Type:D6CHzV2;se"a】 :D6CH〓 V2¨ sN:""Co
Communica七ion system∶  CW; Frequency∶ 520O MHz, Frequency∶  5300 MHz,
Frequency∶ 55oo MHz氵 Frequency∶ 5θ00MHz,Frequency∶ 68o0MHz,
Medlum parameters used∶ f〓 6200MHz∶ σ〓5317 s`m;:r〓 487g∶ ρ〓 "000
k°

`m3, Medium 
ρarameters used∶ f〓 5300MHz;σ 〓538" s`m;ε r〓 4835;ρ 〓

"000kgrm3,Medium parameters used∶
f〓 5500MHz;σ 〓550s`m;ε r〓 4836;ρ

〓

"000kg/m3,Medium 
ρarameters used∶ f〓 5000MHz;σ :5795s`m;gr〓 48"4丨

ρ〓

"000kO′
m3,Medium parameters used∶ f〓 5800MHz;σ =00θ 5s`m;ε r〓

4803∶ ρ〓1000k0rm3i
phan七om secuon∶ Left section

DAsY5Con币 Oura刂 on∶
·  Probe∶ EX3D∨4-sN3840;ConvF(6"5丿 5H5,5"5)@5200MHz∶ Ca丨 ibrated∶

"⒓

⒌20亻 8,GonVF(504氵 504,604)@5300MHz;Ca"brated∶
"⒓

5泛0"8.

GonVF← 46i440氵 446)《D5500MHz∶ Ca丨 ibrated∶ 1`25'2o18,Conˇ F中⒋36,
436,43Gl@5600MHz∶ Ca!ibrated∶

"⒓

5泛 o"8,ConvF(45",45"丿 45")@
5800MHz;Ca丨 ibra七 ed∶

"泛

5泛 0"8i

·  senso△ surface∶
"4mm(Mechanica丨

surface De七 eC刂 on)
·  E!ectronics∶ DAE4sn"525丨 Ca"brated∶

"0泛`20"7·  E丨ectronics∶ D∧E4sn777∶ Ca丨 ibra七 ed∶
"2`"5/20"7·  Phan七 om∶ T"p!eF丨at Phantom5"C;Tyρ e∶ QDO00P5"CA∶ se"a丨 :"16"r3

·  Measuremen】 sVⅥ DAsY52.Ve$ion52"0(")∶ sEMC∧ D X Version"46""
(743θ

)

Dipo】 e Ca】 ibra刂 on rP∶ n〓

"oomW】
d〓】Omm】 仁6200mHzrz°°m scam,

dis←
".4mm lBx8x7)`Cubo0:Measurement O"d|dx〓

4mm,dy〓4mm,dz〓
"4mmReference∨ a丨ue〓 6232∨

`m;PoWer D"ft〓
002dB

Peak sAR(extrapo丨 ated)〓 3"O VV/kg

sAR("g)〓 C,θθ Wrkg;sAR("o臼 )〓
",θ

2Wrk臼

Maximumˇ a丨ue ofsAR(measured)〓
"C7VWko

Dipo∶ e Ca】 ibratio"rP∶ n〓

"oomW,d〓 "Omm,仁
6300mHzrz°°m scan,

d‘t冖
".4mm(ε

xgx7)rCube O:Measurement O"d∶ dx〓4mm,dy〓4mm.dz〓
"4mmReference∨ a丨ue〓 6659Vrmi Power D"ft〓 -002dB

Peak sAR(extrapo丨ated)〓 θ33ulrko
sAR({o)〓 7,26Wrk° ;sAR(10g,〓 2,04W`k臼
MaXlmum Va丨ue ofsAR(measured)〓

"ε

2VV/ko

奶

Ccltiflcatc No∶ Z18-6θ 185 Page14of16
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D∶ po!o Ca"bra刂 on rP∶
"〓
】oomW,d〓

"Omm,仁
5500mH凵z°°m scan】

d∶s△
",4mm(ε
xBx7yCube O:Measurement°

"d∶

dx〓4mmidy〓4mm亠 dz〓
"4mmReference∨ a丨ue〓 6572∨

`m丨

p。Wer D"ft〓 000dB
Peak sAR(extrapo丨ated)〓 350VV/ko
sAR("g)〓 7.C3Wrk臼 ;sAR("0臼 )〓 2."3Wrkg
Maxlmum va丨 ue ofsAR(measured)〓

"02W`ko
Dipo】 e Ca】 ibra刂 on rP】 n〓

"oomW】
d〓】Omm,仁 6COO mHzrz°°m scam,

dis!〓

".4mm(ε
XBX7)rCube O:Measurement g"d∶ dx〓4mm,dy〓4mm;dz〓
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Asset No.： E-436 Model No.： D5GHzV2 Serial No.： 1160
Environmental 23.2℃,         49  % Original Cal. Date： June 20, 2018 Next Cal. Date： June 20, 2021

1 IEEE Std 1528-2013

2 IEC 62209-2

3 KDB865664

Equipment： Manufacturer： Model No.： Serial No.： Cal.Organization： Cal. Date：
Power Amplifier Mini-Circuits ZVE-8G+ 520701341 NA February 25, 2019

DC Source lteck OT6154 M00157 NA August 3, 2019
P-series power meter Agilent N1911A MY45100473 NA September 23, 2019

wideband power sensor Agilent N1921A MY51100041 NA September 23, 2019
Smart Power Sensor R&S NRP-Z21 102209 NA March 1, 2019

Dual directional coupler Woken TS-PCC0M-05 107090019 NA March 10, 2019

Signal Generator Agilent E4438C MY4907131 NA Mar. 10, 2019

ENA Network Analyzer Agilent E5071C MY46102965 NA March 10, 2019

Item Originak Cal. Result Verified on 2019/12/4 Deviation Result
Impedance, transformed
to feed point

53.5Ω-8.96jΩ 51.016Ω-7.45jΩ <5Ω Pass

Return Loss(dB) -20.7 -21.656 4.6% Pass
SAR Value for
1g(mW/g)

7.5 7.84 4.5% Pass

SAR Value for
10g(mW/g)

2.16 2.24 3.7% Pass

Impedance, transformed
to feed point

50.1Ω-3jΩ 49.690Ω-1.68jΩ <5Ω Pass

Return Loss(dB) -30.5 -29.65 -2.8% Pass
SAR Value for
1g(mW/g)

7.66 7.72 0.8% Pass

SAR Value for
10g(mW/g)

2.2 2.2 0.0% Pass

Impedance, transformed
to feed point

51.4Ω-5.39jΩ 50.8452Ω-2.49jΩ <5Ω Pass

Return Loss(dB) -25.2 -23.933 -5.0% Pass
SAR Value for
1g(mW/g)

8.08 7.79 -3.6% Pass

SAR Value for
10g(mW/g)

2.3 2.21 -3.9% Pass

Impedance, transformed
to feed point

57.5Ω-2.95jΩ 56.735Ω-4.13jΩ <5Ω Pass

Return Loss(dB) -22.5 -22.837 1.5% Pass
SAR Value for
1g(mW/g)

7.85 7.82 -0.4% Pass

SAR Value for
10g(mW/g)

2.25 2.19 -2.7% Pass

Impedance, transformed
to feed point

54.5Ω-1.38jΩ 53.652Ω-0.993jΩ <5Ω Pass

Return Loss(dB) -26.9 -27.311 1.5% Pass
SAR Value for
1g(mW/g)

7.78 7.83 0.6% Pass

SAR Value for
10g(mW/g)

2.21 2.19 -0.9% Pass

SAR Measurement Requirements for 100 MHz to 6 GHz
Equipment Information

For Head Tissue

D5GHzV2(5.2GHz)

D5GHzV2(5.3GHz)

Model No

Dipole Internal Calibration Record

Standard List
IEEE Recommended Practice for Determining the Peak Spatial-Averaged Specific Absorpiton

Rate(SAR) in the Human Head from Wireless Communication Devices: Measurement Texhniques,
June 2013

Procedure to determine the Specific Absorption Rate (SAR) for wireless communication devices used
in close proximity to the human body(frequency range of 30 MHz to 6 GHz), March 2010

D5GHzV2(5.5GHz)

D5GHzV2(5.6GHz)

D5GHzV2(5.8GHz)



Item Originak Cal. Result Verified on 2019/12/4 Deviation Result
Impedance, transformed
to feed point

53.1Ω-7.52jΩ 52.574Ω-3.48jΩ <5Ω Pass

Return Loss(dB) -22.1 -21.272 -3.7% Pass
SAR Value for
1g(mW/g)

6.99 7.02 0.4% Pass

SAR Value for
10g(mW/g)

1.92 2.01 4.7% Pass

Impedance, transformed
to feed point

49.3Ω-2.06jΩ 50.667Ω-4.14jΩ <5Ω Pass

Return Loss(dB) -33.1 -32.591 -1.5% Pass
SAR Value for
1g(mW/g)

7.25 7.48 3.2% Pass

SAR Value for
10g(mW/g)

2.04 2.13 4.4% Pass

Impedance, transformed
to feed point

50.9Ω-4.94jΩ 49.602Ω-1.48jΩ <5Ω Pass

Return Loss(dB) -26.1 -27.311 4.6% Pass
SAR Value for
1g(mW/g)

7.63 7.74 1.4% Pass

SAR Value for
10g(mW/g)

2.13 2.21 3.8% Pass

Impedance, transformed
to feed point

58.5Ω-0.79jΩ 55.055Ω+2.28jΩ <5Ω Pass

Return Loss(dB) -22.1 -23.276 5.3% Pass
SAR Value for
1g(mW/g)

7.78 8.01 3.0% Pass

SAR Value for
10g(mW/g)

2.14 2.23 4.2% Pass

Impedance, transformed
to feed point

54.3Ω+0.12jΩ 53.011Ω-1.63jΩ <5Ω Pass

Return Loss(dB) -27.6 -28.28 2.5% Pass
SAR Value for
1g(mW/g)

7.66 7.73 0.9% Pass

SAR Value for
10g(mW/g)

2.15 2.17 0.9% Pass

For Body Tissue

Impedance Test-Head Return Loss-Head

D5GHzV2(5.6GHz)

D5GHzV2(5.8GHz)

Model No

D5GHzV2(5.2GHz)

D5GHzV2(5.3GHz)

D5GHzV2(5.5GHz)



Validation Report for Head TSL of 5.3GHz

Impedance Test-Body Return Loss-Body

Validation Report for Head TSL of 5.2GHz



Validation Report for Head TSL of 5.5GHz Validation Report for Head TSL of 5.6GHz



Validation Report for Head TSL of 5.8GHz Validation Report for Body TSL of 5.2GHz



Validation Report for Body TSL of 5.3GHz Validation Report for Body TSL of 5.5GHz



Calibrator: Approver:

Validation Report for Body TSL of 5.6GHz Validation Report for Body TSL of 5.8GHz
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